Purpose: Early diagnostic work-up in patients with clinical symptoms of colorectal cancer (CRC) is important to achieve good treatment results. In this study, we investigated clinical symptoms when a diagnosis of CRC was made in patients who had a surgical resection, especially focusing on the relevance of constipation to CRC. Methods: The clinical symptoms of 17,415 CRC patients who had curative surgery from January 2010 to December 2012 were collected from 24 training hospitals of surgery. Results: The number of symptomatic patients before the diagnosis of CRC was 11,085 (63.7%). Hematochezia or melena, abdominal pain, anemia, and constipation were more often found in female than male patients while bowel habit change was more common in male patients. Considering age, bowel habit change and hematochezia or melena were more common in patients younger than 60. Anemia and constipation, however, were more common in patients older than 60. According to the group classification based on age, patients older than 60 had experienced more constipation (P = 0.049). Moreover, patients with constipation tended to have a more advanced disease status (P < 0.001). Conclusion: In patients who had surgery due to CRC, bleeding, abdominal pain, bowel habit change and constipation were the most frequent symptoms before diagnosis. Although whether or not constipation is a cause of CRC is unclear, it is one of the important clinical symptoms that presents in patients with CRC, and patients with a symptom of constipation tend to present with a more advanced CRC stage.
INTRODUCTION
Colorectal cancer (CRC) is the third most common malignancy in the world [1] . In Korea, CRC is also ranked in third place for cancer incidence, and the incidence rate of CRC in Korea is increasing [2] . Early detection of CRC is important in terms of can-association between constipation and an increased risk for colon cancer was found [4, 5] . Other researchers, however, reported that long-term constipation did not raise the risk for colon and rectal cancers [6] .
In this study, we investigated the clinical manifestations when a diagnosis of CRC was made in a patient who had a surgical resection. Also, we especially focused on the relevance of constipation to CRC.
METHODS
In this study, the clinical symptoms of CRC patients who had curative surgery from January 2010 to December 2012 were analyzed, retrospectively. Eight kinds of clinical symptoms were collected from 24 training hospitals of surgery (Appendix). Individual patients often experienced several symptoms before the diagnosis of CRC. A total of 17,145 patients from 24 hospitals were enrolled in this study. Then, basic information on the patients, such as age, sex, TNM stage, and clinical symptoms, such as bowel habit change, hematochezia or melena, abdominal pain, palpable mass, anemia, constipation, weight loss, and abdominal distension, were collected based on medical records. All data in this study were analyzed using IBM SPSS ver. 18.0 (IBM Co., Armonk, NY, USA). For the statistical analysis, a chi-square test was used, and significance was set at P < 0.05.
RESULTS
The average age of the patients was 62.2 years old. The fifties (26.7%) and the sixties (30.4%) were the majority decades in the patients of this study. The proportion of male patients (60.4%) was higher than that of female patients (39.4%). Among the pa- Values are presented as number (%).
tients who were diagnosed with CRC, the number of symptomatic patients was 11,085 (63.7%) ( Table 1 ).
Some differences in the incidences of symptoms existed between male and female patients. Hematochezia or melena, abdominal pain, anemia and constipation were more often found in female than male patients while bowel habit change was more common in male patients (Table 2) . Considering age, bowel habit change and hematochezia or melena were more common in patients younger than 60. Anemia and constipation, however, were more common in the patients older than 60 (Table 3) .
This study especially focused on constipation. Thus, diverse analyses of constipation and other parameters were performed. According to the group classification based on age, patients older than 60 years experienced more constipation (P = 0.049), and patients with constipation tended to have more advanced disease status (P < 0.001). In this study, we defined early stage as TNM 0 and I and advanced stage as TNM II, III, and IV (Tables 4, 5) .
Further analyses between symptoms and stage were made ( Table  6 ). The number of patients with constipation gradually increased from stage I to stage IV. Other symptoms, however, showed irregular patterns. Values are presented as number (%). 
DISCUSSION
Diagnosis of CRC as early as possible is beneficial, and the incidence of early diagnosis can be improved by early screening of patients with specific cancer-related symptoms [7] . A report of Chen et al. [8] showed that early detection and removal of a colorectal adenoma in symptomatic patients might decrease the incidence of CRC. CRC-related clinical symptoms are very diverse and include symptoms such as rectal bleeding, change in bowel habit (constipation or diarrhea), weight loss, abdominal pain, palpable mass and anemia [9] . In this study, we investigated symptoms that commonly present in patients with CRC in Korea. Alexiusdottir et al. [10] reported that right-sided tumors were associated with anemia and incidental diagnosis while left-sided tumors were associated with visible blood in stools and changes in bowel habits.
Unfortunately, we did not analyze the association between tumor location and symptoms in this study. Alexiusdottir et al. [10] also found that visible blood in stool was significantly associated with lower TNM stage whereas abdominal pain, and general and acute symptoms were associated with higher TNM stage. In this study, we observed similar results in terms of hematochezia or melena, abdominal pain and constipation (Table 6) . With these results, we can state that patients with rectal bleeding come into the hospital relatively early, so early diagnosis of CRC can be made. Abdominal pain, however, mostly appears at a late stage of CRC, so patients presenting with the symptom of pain are usually diagnosed with an advanced stage of CRC.
In terms of constipation, in October 2012, at the American College of Gastroenterology's 77th Annual Scientific Meeting in Las Vegas, a study, "Risk of developing CRC and benign neoplasm in patients with chronic constipation, " investigated the prevalence and the incidence of CRC and benign neoplasms in a large-scale cohort. The study found that the risk of developing CRC was 1.78 times higher for chronic constipation patients. That study also found an increasing incidence of constipation with increasing tumor stage. Constipation might be related to preoperative bowel obstruction. Some studies have reported that preoperative bowel obstruction might be an indicator of worse long-term prognosis in CRC [11] . In an article recently reported by Seoul National University Bundang Hospital, the association between constipation severity and pathologic progression of rectal cancer was analyzed, and preoperative constipation severity was found to be associated with advanced pathologic stage and poor oncologic outcome in patients with rectal cancer [12] .
In conclusion, through an investigation of the clinical symptoms in patients who had surgery due to CRC, we found that bleeding, abdominal pain, bowel habit change and constipation were the most frequent symptoms. CRC patients with bleeding tended to be in an early stage, and CRC patients with constipation tended to present with a more advanced stage. Although whether or not constipation is a cause of CRC is unclear, it is one of the important clinical symptoms that presents in patients with CRC. Thus, consultation with a colorectal specialist might be necessary when female patients over 60 years of age experience a symptom of constipation.
